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nOnyjIflUHOHHblfl AHAJ1H3 H3MEHHHB0CTH KPK)HbEB UECTO^bl 

TRIAENOPHORUS CRASSUS 


E. n. MeuiKO, H. B. Eeceesa 


H3yqeH nojiHMop(f>H3M npHKpenHTejibHoro annapaTa uecTo^bi Triaenophorus crassus — napa3HTa 
pbi6. FIpeAJio>KeHHbiH aHajiH3 ri03B0JiHeT oueHHTb yqacTHe BTopbix npoMe>KyToqHbix xo3HeB b unpKyjin- 
UHH HHB33HH B BOAOeMe. 


H 3 Bcex Mop^ojiornnecKHx npH3HaKOB, npncymnx nepBHM poAa Triaenophorus , 
Handojibinen KOHcepBaTHBHOCTbio odjiaAaiOT pa3Mepbi npHKpenHTejibHoro annapaTa. 
HccjieAOBaHHHMn KynepMaHa (1973) 6biJio noKa3aHO, hto pa3Mepbi KpionbeB H3 
oahoto bhas pbi6 H3MeHHK>Tcn He3HaMHTeAbHO. ConocTaBAeHne cpeAHnx 3HaneHnn 
aHaAH3npyeMbix npn3HaKOB y njiepouepKOHAOB n B3pocjibix nepBen, Ha Ham b3taha, 
BbiHBHAO pnA ocodeHHOCTen. Flo AaHHbiM KynepMaHa ? uinpHHa 6a3ajibHOH njiacTHHKH 
y T. nodulosus Hecm/ibKO OTJinnajiacb npn napa3HTnpoBaHHH uecTOA b OKyHe 
n myKe, a TaK>Ke b neneHn n KHinenHHKe mynn. KpoMe toto, OTMeneHO yBejinneHne 
uinpnHbi 6a3aAbHon njiacTHHKH b HanpaBJieHnn ot iojkhhx boaocmob k ceBepHbiM. 
JJocTOBepHbie pa3Annnn b cpeAHnx 3HaneHnnx npn3HaKOB KpionbeB aah pa3JinnHbix 
pernoHOB, bhaob xo3neB n era ahh pa3BHTHH HaOjnoAaeTcn n y T. crassus. 

OTMeneHHbie ocodeHHOCTn no3BOJiHJin npeAnojio>KHTb, mto aHajiH3 H3MeHnn- 
bocth KpionbeB uecTOA AOA>KeH 6a3npoBaTbcn Ha H3yneHHH nonyjinunoHHOH CTpyK- 
Typbi BHAa b BOAoeMe. C 3toh uejibio HaMH nccjieAOBaH nojiHMop(j)H3M KpionbeB 
T. crassus H3 pbi6 03 . OrpaAHoro (JleHHHrpaACKan o6 a.). Btopumh npoMe>KyTon- 
HbiMH xo3neBaMH napa3HTa b 3tom BOAoeMe hbjihiotch pnnyniKa (Coregonus 
albula), enr (C. lavaretus pallasi) n paAy>KHan (J)opeAb (Salmo gairdneri) , Bbipa- 
mnBaeMan b pbiOoBOAHbix caAKax. 

3APA>KEHHOCTb PbIB 03. OTPAAHOrO UECTOAAMH T. CRASSUS 

MccJieAOBaHHH noKa3ajin, nTO HanOoJibmee KOJinnecTBO nepBen cocpeAOToneHO 
b enrax CTapmnx B03pacTOB, HanMeHbmee — b MJiaAuinx. 

Tan, y enra b B03pacTe l-[-3+ npeoOjiaAaiOT oco6n c m/innecTBOM napa3HTOB 

ot 1 ao 3. TpeTb pbi6 Boodme He 3apa>KeHa. HanHHan c B03pacTa 4+, ypoBeHb 
HHBa3HpOBaHHOCTH 3HanHTeJIbHO B03paCTaeT, OTMenaiOTCH pbl6bl C OneHb OoJIblHHM 
hhcjiom napa3HTOB (50, 100 h 6 ojiee). MaKCHMajibHan HHTeHCHBHOCTb 3apa>KeHnn 
HadAiOAaeTCH y chtob b B03pacTe 6+. JJajiee HHTeHCHBHOCTb HHBa3HH naAaeT, 
xoth BCTpenaeMOCTb noAAep>KHBaeTcn Ha tom >Ke ypoBHe (pnc. 1). 

PnnyniKa 03 . OrpaAHoro xapaKTepn3yeTcn HeBbicoKHM ypoBHeM HHBa3nn c He- 
3HanHTeAbHbIMH erO KOJieOaHHHMH y pbl6 pa3HbIX B03paCT0B. SKCTeHCHBHOCTb 
3apa>KeHHH KOJieOajiacb ot 23 ao 28 %, a hhackc oOhjihh — ot 0.2 ao 0.4 3K3. 
Kan H3BecTHO, pnnyuiKa oOjiaAaeT bhcokhm TeMnoM pocTa n kopotkhm >KH3HeHHbiM 
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H 3 MeHHHB 0 CTb npH 3 H 3 K 0 B KpionbeB Triaetiophorus crassus H 3 pa 3 JinqHbix xo 3 neB 03 . OTpa^Horo 

(JleHHHrpaACKaH o 6 ji.) 


X03HHH 

FIoKa3aTejiH 

n 

Mhh. 

MaKC. 

X 

a 2 

S* 

CV 

As 

Ex 

Oopejib 

a 

155 

280 

370 

316 

310 

1.41 

5.58 

0.22 

2.56 

B 

155 

110 

160 

134 

112 

0.85 

7.92 

0.19 

2.79 


c 

153 

180 

270 

227 

403 

1.62 

8.84 

0.26 

2.60 


d 

152 

100 

200 

148 

307 

1.42 

11.84 

0.12 

3.19 

PnnyuiKa 

a 

141 

250 

350 

307 

365 

1.61 

6.23 

—0.28 

2.98 

b 

141 

110 

170 

140 

155 

1.05 

8.88 

—0.03 

2.43 


c 

141 

180 

280 

235 

442 

1.77 

8.93 

—0.07 

2.24 


d 

141 

120 

200 

161 

246 

1.32 

9.75 

—0.12 

3.19 

Cnr 

a 

150 

250 

440 

317 

108 

2.69 

10.38 

1.37 

5.95 


b 

150 

110 

200 

145 

241 

1.27 

10.67 

1.23 

5.13 


c 

150 

190 

320 

243 

692 

2.15 

10.84 

0.85 

3.72 


d 

150 

120 

250 

162 

490 

1.81 

13.65 

1.03 

4.17 

LU,yKa 

a 

150 

250 

390 

312 

853 

2.38 

9.38 

0.21 

2.87 

b 

150 

110 

170 

137 

155 

0.88 

7.83 

0.42 

3.46 


c 

150 

190 

290 

235 

356 

1.54 

8.03 

0.08 

2.77 


d 

150 

110 

200 

155 

220 

1.21 

9.62 

—0.03 

3.69 


ripHMeqaHHe. a — iimpHHa 6a3ajibHOH rui 3cthhkh, b — BbicoTa 6a3ajibHOH ruiacTHHKH, c — jxj iHHa 6ojib- 
inero boKOBoro 3y6ua, d — jumna MeHbinero Sokoboto 3y6u,a (KynepMaH, 1973) 


Uhkjiom, noaTOMy oco6h b B03pacTe 1+ no xapaKTepy nnTaHHH h paunoHy y>Ke 
npn6jiH^aiOTCH k B3poc./ibiM pbidaM. 

XlocTH>KeHne nojiOBon 3pejiocTH n 3aBepmeHne >KH3HeHHoro unKjia rejibMHHTa 
nponcxoAHT b Luyxe, npn stom ocHOBHyio pojib b no,zmep>KaHHH mhcjichhocth 
T. crassus b nonyjiHunn OKOHnaTejibHoro xo3HHHa nrpaiOT pbi6bi CTapmnx B03- 
pacTOB (8H-10+). 


PE3yjlbTATbI 


BapnadejibHOCTb npn3HaKOB KpiOMbeB T. crassus H3 03 . Orpa/uioro npe/jCTaB- 
jieHa Ha Ta6jinue. CTaTHCTHMecKan o6pa6oTKa /jaHHbix noKa3ajia HajinMne HeKOTO- 
pbix ocodeHHocTen H3MeHMHBOCTH aHajiH3npyeMbix npH3HaKOB, CBH3aHHbix c napa- 
3HTHpOBaHneM MepBen b pa3JiHMHbix xo3neBax. MacTOTHoe pacnpeAejieHHe npn- 
3HaKOB KpiOMbeB UeCTOA H3 (j)OpeJIH, pHnyUIKH H UJ,yKH 6bIJIO 6JIH3KHM K HOpMajIb- 
HOMy. npn HeBbicoKon BapnadejibHOCTH (Koacj^HuneHT Bapnaunn MeHee 11.8 %), 
acHMMeTpnqHOCTb KpnBbix pacnpeAejieHHH jy ih Bcex npn3HaKOB 6bijia He3HanHTejib- 
HOH ( — 0.3, +0.4). H3MeHMHBOCTb npH3HaKOB KpiOMbeB OT UeCTOA, HaHAeHHbIX 
b cnrax, HMejia Bbipa>KeHHyio nojio^HTejibHyio acnMMeTpnio (cm. TaOjinuy). KpiOMbH 


3THX rejIbMHHTOB HMCJIH MaKCHMaJIbHblH 
pa3Max H3MeHHHBOCTH h Han6o.nbmee 
3HaMeHne cpezumx pa3MepoB. JXj ih Bcex 
HccjieAOBaHHbix rpynn xo3neB h npH3Ha- 
kob KpiOMbeB noKa3aHbi BbicoKne noKa- 
3aTejin aKcuecca, mto CBH3aHo c 3aMeT- 
hhm npeodjia^aHneM 2-MOAajibHbix KJiac- 
COB B H3MeHMHBOCTH KpiOMbeB (pHC. 2). 

BblHBJieHbl AOCTOBepHbie pa 3 .JIHMHH 
epe^HHX 3 HaMeHHH AJIH KpiOMbeB H 3 pH- 


Phc. 1 . 3 apa>KeHHOCTb pa 3 H 0 B 03 pacTHbix rpynn cnra 
nJiepouepKOHAaMH Triaenophorus crassus. 

1 — HH^eKc o6hjihh, b 3K3.; 2 — BCTpenaeMOCTb, b %; no 
och abcuncc — B03pacT pbi6. 



2 FIapa3HTOJiorHH, N» 4, 1989 r. 
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Phc. 2. rncTorpaMMbi H3MeHqHBOCTH uiHpHHbi 6a3aJibHOH njiacTHHKH Triaenophorus crassus H3 pa3Jinq- 

HblX X03HeB. 

a — 4>opejib, 6 — car, e — pnnyniKa, a — myaa. no och a6cnncc — pa3Mepbi b mm, no och op^HHaT — nacTOTbi. 


nyuiKH h cnra, a Taione H3 cnra h myKH. Kpionbn rejibMHHTOB H3 pnnyuiKH h myKH jx o- 
CTOBepHbix pa3JiHqHH He hmcjih (HCKjnoneHHeM HBHJiacb uiHpHHa 6a3ajibHOH njia- 
cthhkh, KpHTepHH Onrnepa F=2.29). 

OBCy>KAEHME 

npH conocTaBjieHHH HaiiiHx AaHHbix c jiHTepaTypHbiMH (JX ySHHHHa, 1964; 
KynepMaH, 1973; Cooper, 1918; Scheuring, 1929; Miller, 1943) 6buio ycTaHOBJieHO 
3aMeTHoe yBejinneHne cpeAHHx pa3MepoB h npeAejiOB KOJieSaHHH npH3HaKOB 
KpiOHbeB b 03. OrpaAHOM no cpaBHeHHio c HeKOTOpbiMH BO^oeMaMH CCCP, 3anaA- 
hoh EBponbi h CeBepHOH AMepHKH (pnc. 3). 

AHaJIH3 H3MeHHHB0CTH npH3HaK0B KpIOHbeB nOKa3ajl 3aBHCHM0CTb XapaKTepa 
BapbHpOBaHHH OT CJIO>KHOCTH B03paCTH0H CTpyKTypbl nOnyjIHUHH X03HHHa. J\jm- 
TejibHocTb npefibiBaHHH njiepouepKOHAOB b MycKyjiaType cnroB conpoBO^aeTCH 
yBejiHqeHHeM cpe^HHx 3HaneHHH npH3HaK0B KpiOHbeB, a Hajio>KeHHe pa3JMHHbix no 
BpeMeHH «bojih 3apan<eHHH» cnocoficTByeT pocTy pa3Maxa H3MeHHHB0CTH. Y pn- 
nyuiKH — pbifibi c kopotkhm H<H3HeHHbiM uhkjiom — KOJieSaHHH aHajiH3HpyeMbix 
npH3HaK0B Bbipa>KeHbi b MeHbmen CTeneHH. Ta >Ke 3aK0H0MepH0CTb OTMeneHa 
h jiJin njiepouepKOHAOB H3 AByxjieTOK (J)opejiH. 

06pam,aeT Ha ce6n BHHMaHne tot (J)aKT, hto H3MeHHHB0CTb KpionbeB B3pocjibix 
nepBeft H3 myKH b 3HanHTejibH0H Mepe OTJiHHaeTCH ot xapaKTepa BapbHpOBaHHH 
npH3HaK0B, nojiyneHHbix npn H3yneHHH njiepouepKOHAOB. Xoth mo>kho 6biJio o>kh- 
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Phc. 3. Pa3Max H3MeHMHB0CTH h cpe^HHe 3HaqeHHH (x) pa3MepoB uinpHHbi 6a3ajibHOH iuiacTHHKH 
Triaenophorus crassus (KynepMaH, 1973, Hauin #aHHbie— oTMeneHbi 3B63 aomkoh). 


AaTb, HTO B OKOHMSTeJIbHOM X03HHHe 06Hapy>KaTCH Bee OCOfieHHOCTH H3MeHHHB0CTH, 
OTMeqeHHbie jxjik nepBen H3 BTopbix npoMe>KyTOHHbix xo3neB. ^aHHbie no njiepo- 
uepKOHAaM H3 cnroB nepexphiBaiOT H3MeHHHB0CTb KpionbeB H3 myKH (pnc. 2). 

npe/yio^KeHHbin no/ucoA c Hcnojib30BaHHeM aHajiH3a H3MeHHHB0CTH KpionbeB 
no3BOJineT oueHHTb ynacTHe pnnyuiKH n cnra b nnTaHHH myKH. BcTpenaeMOCTb 
jihhhhok uecTOA b MycKyjiaType BTopbix npoMe>KyToqHbix xo3neB onpeAejineTCH 
ynacTneM 3apa>KeHHoro njiaHKTOHa b nnTaHHH sthx pbi6. Pa3JiHHHH b 3apa>KennocTH 
CBH3aHbI TJiaBHblM o6pa30M C HHTeHCHBHOCTbK) HCn0JIb30BaHHH 3TOrO nHUI,eBOrO 
pecypca. HeBbicoKHH ypoBeHb noTpedjieHHH njiaHKTOHa MOJiOAbio cnra h pnnyuiKH 
o6ecnenHBaeT HH3Kyio HHTeHCHBHOCTb h 3KCTeHCHBH0CTb 3apa>KeHHH njiepouepKOH- 
AaMH. npn 3tom odHTaHne h npeHMymecTBeHHbiH Haryji b pa3Hbix no rHApo6nojiorH- 
necKHM noKa3aTejiHM dnoTonax conpoBO>KAaeTcn pa3JiHHHHMH b ypoBHe h xapan- 
Tepe 3apa>KeHHH. HHBa3HpoBaHHOCTb pnnyuiKH hocht cjiynaHHbiH xapaKTep, a jxjw 
mojioah chtob OTMeneH HeraTHBHO-dHHOMHajibHbiH Tnn pacnpeAejieHHH (pnc. 4). 
3 th oco6eHHOCTH pacnpeAejieHHH no3BOJiniOT npeAnojio)KHTb, hto pnnyuiKa b hc- 
CJieAOBaHHOM 03epe OAHOpOAHa no BOCnpHHMHHBOCTH H OTHOCHTeJIbHO yCTOHMHBa 
k 3apa>KeHHio njiepouepKOHAaiviH. PAojiojxb cnra npn BbiHBjieHHOM THne pacnpeAe- 
jieHHH HeoAHopoAHa h ee OTAejibHbie rpynnbi OTjmnaiOTCfl no BOCnpHHMHHBOCTH 
(Anderson, Gordon, 1982). 3Ta reTeporeHHOCTb nonyjinu,HH o6ecnenHBaeT HepaB- 
HOBepoHTHOCTb npouecca 3apa>KeHHH. Bhahmo, pbi6bi c npeHMymecTBeHHbiM njiaHK- 
TOHHblM nHTaHHeM HHBa3HpyiOTCH B 6oJlbUieH CTeneHH, MTO npHBOAHT K HeAOpaC- 
cenHOMy pacnpeAejieHHio napa3HT0B b pbi6ax CTapuinx B03pacT0B (pnc. 4). 

B ojiHroTpo(})Hbix 03epax cnrH CTapuinx B03pacTHbix rpynn nocTeneHHO nepexo- 
Aht Ha 6eHT0CHbiH Tnn nnTaHHH. 3 to conpoBO>KAaeTCH yMeHbuieHHeM mhcjichhocth 
napa3HT0B, pa3BHBaiomHxcfl nepe3 njiaHKTOH ( Proteocephalus exiguus), h bo3- 


2 * 


299 



150 




Phc. 4. Pacnpe^ejieHHe hhcjichhocth ruiepouepKOH/ioB Triaenophorus crassus b nonyjinuHHx xo3neB. 

a — panyuiKa, 6 — cht, (3+h<), e — cnr (4+ h>). a: x — 0.3, a 2 — 0.38, 10>P>20; 6: x — 1.9, 
a 2 — 4.4, 60>P>70; e: x — 11.3, a 2 — 366.1. Flo och op^HHaT — qacTOTbi. 


paCTSHHeM HHBa3HpOBaHHOCTH reJIbMHHTaMH, CBH3aHHbIMH C nHTaHHeM 6eHTOCOM 
( Cyathocephalus truncatus, Cystidicola farionis) (HeniKO h AP-, 1982). B Me30- 

H 3BTpO(j)HbIX 3KOCHCTeMaX BbICOKaH npOAyKTHBHOCTb 300nJiaHKT0Ha 3aKpenJIHeT 
AaHHbiH THn nHTaHHH h y chtob cTapuiHx B03pacTHbix rpynn h no3TOMy OTMeqeHHoro 
nepexoAa He HadjnoAaeTcn. B cbh3h c sthm y pbi6, HaqnHan c 4-jieTHero B03pacTa 
(co BpeMeHH HacTynjieHHH nojiOBOH 3pejiocTn), B03pacTaeT HHTeHCHBHOCTb 3apa- 
njiepouepKOH.ua mh. rio-BHAHMOMy, 3to HBjineTcn oahoh H3 npHHHH, cnoco6- 
CTByioiunx pocTy pa3Maxa H3MeHHHBOCTH pa3MepoB KpiOHbeB. BbicoKan Bapna6ejib- 
HOCTb aHajiH3HpyeMbix npH3HaKOB, a TaK>Ke yBejinqeHne cpeuHHx 3HaqeHnn npn- 
3HaKOB CBHueTejibCTByeT o hh3koh ycTOHHHBOCTH chtob k 3apa>KeHHio njiepouep- 
KOHuaMH. BbicoKan 3apa>KeHHOCTb rejibMHHTaMH CKa3biBaeTcn Ha njiOAOBHTOCTH, 
ynHTaHHOCTH H BbIH<HBaeMOCTH pbl6. BKJiaU reJlbMHHTOB, napa3HTHpyK)LUHX B 3THX 
pbi6ax, b noAAepn<aHHH hhcjichhocth BH^a b BOAoeMe He3HanHTejieH, Tan Kan 
myKOH BbieuaeTcn npeHMymecTBeHHO MOjiOAb cnra, a ocHOBy pauHOHa cocTaBjiniOT 
OKyHb, KopiouiKa h pnnyuiKa. 

AHaJIH3 H3MeHMHBOCTH KpiOHbeB UeCTOA B UeJIOM COrjiacyeTCH C 3THMH ABHHblMH 
h no3BOJineT yTOMHHTb, mto b unpKyjiHUHH napa3HTa b BOAoeMe BeAyman pojib 
npHHau^e>KHT napa3HTaM H3 pnnymKH h chtob b B03pacTe 2-\ - 3+. 

KaKOBbi 3aKOHOMepHOCTH c})opMHpoBaHHH TpneHO(})opo3a CHrOB B BOAOeMe? 
Ochobhoh npHHHHOH, Kan y>Ke OTMenajiocb Bbime, HBjineTcn pe3Koe B03pacTaHne 
npoAyKTHBHOCTH 300njiaHKT0Ha b 3BTpo(})HpyeMbix 03epax. yjiyquieHHe ycjiOBHH 
Haryjia conpoBo>KAaeTCH npn stom yxyALueHHeM ycjiOBHH BOcnpon3BOACTBa, hh3koh 
Bbi>KHBaeMOCTbio HKpbi h naAeHHeM qncjieHHOCTH nonyjinunn cnroB (PeuieTHHKOB 
h up., 1982). ripn 3tom B03pacTaeT aojih CTapmnx B03pacTHbix rpynn, t. e. Ha6jno- 
AaeTcn «CTapeHne» nonyjinunn. Kan 6bijio noKa3aHO (flpOHHH, LLInBepcKan, 1982), 
pe3Koe coKpanneHne hhcjichhocth MJiaAnmx B03pacTHbix rpynn OKyHn o6ycjiOBjin- 
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BaeT 3HaMHTejIbH0e B03paCTaHHe HHTeHCHBHOCTH 3apa>KeHHH napa3HTaMH, p33BH- 
BaiOmHMHCH Mepe3 nJIclHKTOH. 

npe^CTaBjieHHbifi MaTepnaji no3BOJifleT npe,nnojic»KHTb, hto pacnpocTpaHeHHe 
TpHeHo4>opo3a MO>KeT 6biTb orpaHH^eHO pauHOHajibHbiM BejjeHHeM pbi6Horo npo- 
Mbicjia h BOcnpoH3BOACTBa. SKOJiorHqecKHe MeponpHHTHH no orpaHHneHHio hhc- 
jieHHOCTH napa3HTa ,noji>KHbi KacaTbcn rjiaBHoro 3BeHa stoh napa3HTapHOH cncTeMbi 
«uxyKa — pnnymKa». YBejinneHne hhcjichhocth pnnyuiKH KaK aKTHBHoro njiaHKTO- 
4>ara h ycnjieHHe ee npOMbicjia aoji>kho npnBecTH k 3HannTejibHOMy coKpameHHio 
HHBa3HOHHoro Hanajia b Bojtoeivie. 3T0My 6yjxer cnoco6cTBOBaTb h HHTeHCHBHbin 
otjiob cnroB CTapmnx B03pacT0B n BbinycK noApomeHHOH mojioah. Flo AaHHbiM 
Mnjuiepa (Miller, 1948), yBejinneHne npoMbicjiOBoro h3T>hthh pnnyniKH (C. arte- 
di) — ochobhoto npOMe>KyTOHHoro xo3HHHa T. crassus conpoBO>KAajiocb 3Hann- 
TejibHbiM na^eHneM ypoBHH 3apa>KeHHOCTH chtob C. clupeaformis. 

IlojiyneHHbie jjaHHbie noKa3ajiH, hto aHajiH3 H 3 MeHHHBOCTH rejibMHHTOB pbi6 
h xapaKTepa hx 3apa>KeHHH no3BOJineT AaTb npeACTaBjieHne He TOJibKO o cjio>khb- 
mencH CHTyaunn, ho h Hcnojib30BaTb hx KaK Ha,ne>KHbie noKa3aTejiH MOHHTOpHHra 
npeCHOBOAHbIX SKOCHCTeM. 
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POPULATIONAL ANALYSIS OF HOOKS VARIABILITY IN THE CESTODE 
TRIAENOPHORUS CRASSUS 

E. P. Ieshko, N. V. Evseyeva 
SUMMARY 

The paper presents data on the variability of attachment organs in the cestode Triaenophorus 
crassus, a parasite of freshwater fishes. The greatest range of variability of all the characters is typical 
of whitefish, a fish with a long life cycle, while the shortest one is characteristic of vendace and young 
of trout. It is suggested that the stay of the parasite in fishes, associated with host age, is accompanied 
by the increase in average sizes of hooks and variability range. Such an approach together with the ana¬ 
lysis of hooks variability gives the possibility to estimate the participation of secondary intermediate 
hosts in the circulation of the parasite in the water body. 



